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e ABSTRACT

‘he present in figure form some of the hydrographic data collected on the
Scotian Rise in September - October, 1979 as part of the HEBBLE program
(Hollister et al, 1980). Five full water column © and S cross slope transects
are presented together with one{é@ transect for comparison. Selected surface
to bottom computed geostrophic velocity profiles are also presented.

To focus further on conditions near the ocean bottom, six near bottom,
cross slope 6 transects and © profiles at all stations in the lowest 350 m are
shown. All six near bottom © transects show a distinct body of cold water
above the bottom near the base of the Scotian Rise. The 0-350 mab @ profiles
show that in this distinct body of cold water the bottom mixed 1ayef is

sometimes layered and is the distinct body of cold water.
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DATA COLLECTION AND REDUCTION

The hydrographic data presented here were collected as part of the
HEBBLE program (cf. Hollister et al, 1980) between 9 September 1979 and 1
October 1979 from the R/V KNORR (KNORR 74 cruise) by the Optical Oceanography
Group at Oregon State University (OSU) using a Neil Brown Instrument System
CTD provided by the Scripps Institute of Oceanography. Full water column
continuous profiles of temperature and salinity were made at the 44 stations
indicated in Fig. 1. The data were processed by the Optical Oceanography
Group at OSU and made available to us by H. Pak in the computer form shown in
Table 1. The printout conductivity data were offset at OSU to agree with the
so-called Worthington-Metcalf line for the North Atlantic; we refer the
interested reader to H. Pak or D. Menzies at OSU for further details.

Attached to the CTD was a transmissometer developed by the Optical
Oceanography Group at OSU and transmissivity values obtained from this
instrument were also listed in the data made available to us (cf. Table 1).

We do not consider the transmissivity data in this report.

ANALYSIS AND DISCUSSION

OQur basic objectives in examining the KNORR 74 hydrographic data were
to provide input information for numerically modeling the bottom boundary
layer in the Scotian Rise area and to assemble a set of bottom mixed layer
observations for comparison to our numerical model! (e.g. Weatherly and Martin,
1978) predictions. This is a report of this study.

A study of another benthic boundary layer over a continental margin

(Weatherly and Martin, 1978) showed the necessity of knowing the background




hydrographic field above the boundary layer in a plane normal to the
geostrophic flow. Previous studies in the Scotian Rise area indicate that the
deep geostrophic currents there are aligned along isobaths. Hence transverse
to deep geostrophic current hydrographic transects in the Scotian Rise area
are approximately cross-isobath sections. Thus we decided to examine
hydrographic transects normal to isobaths. To obtain more synoptic
information we restricted ourselves to sections which were completed in
several days time. We examined five transects (elapsed time in parentheses):
(1) Stations 2-8 (3 days, 2 hours); (2) Stations 9, 10, 12, 13 (2 days, 14
hours); (3) Stations 18-23 (2 days, 15 hours); (4) Stations 30-34 (1 day, 21
hours); and (5) Stations 36-41 (2 days, 3 hours). Potential temperature and
salinity were contoured for each transect (See Figures 2-11). The gross
structures of the potential temperature and salinity are similar in the lowest
several thousand meters for each transect. Sigma-4 data was also contoured
for Stations 2-8 (Figure 12). Qualitatively the density data structure is
similar to that of the potential temperatures (cf. Figures 2 and 12). Only
data from down casts were used in these and subsequent analyses.

Profiles of potential temperature in the lowest 350 meters are shown
for each station (Figures 13-25). The bottom potential temperature and depth
are indicated under each plot. The potential temperature was plotted to the
nearest meter for each data point. Due to wider ranges in potential
temperature, the three shallowest stations required a more reduced temperature
scale than the deeper stations. Generally the bottom mixed layer (BML)
thickness ranges from about 10 meters to several ten's of meters. A notable
exception is Station 42; the BML thickness there is 430 meters. The form of
the profiles varies considerably.

Often, but with exceptions, the BML's near the base of the rise




(depth about 4900 m) are capped by larger temperature jumps (e.g. Station 19)

than those further upslope (e.g. Station 18) and downslope (Station 22). Some
of the layers capped by larger temperature jumps have a layered structure
(Station 37).

Because of the generally larger temperature jumps capping the BML's
near the base of the Scotian Rise, potential temperature transects were redone
to give finer resolution near the base of the rise. The transect for Stations
2-8 was modified by eliminating Stations 2 and 3 (outside area of interest)
and including Station 9 in order to obtain a station further into the Sohm
Abyssal Plain. The transect of Stations 9, 10, 12, and 13 was extended to
include Station 16 in order to have a shallower station taken in a comparable
time frame (elapsed time: 3 days, 15 hours). The transect for Stations 42-46
(elapsed time: 2 days, 4 hours) was added to obtain a repeated section. The
region of interest is near bottom and only isotherms 1.85°C and colder are
presented. The contouring interval chosen was .005°C. The data are from
discrete rather than yoyo'ing casts and the thickness of BML between stations
is unknown. The contours intersecting the bottom between stations are dashed
to emphasize this fact.

In all the transects a distinct body of cold water is found above the
bottom near the base of the rise. In five of the transects this feature is
centered about the 4850 m to 5000 m isobaths; in the remaining transect,
Figure 27, it is centered further up the rise near the 4500 m isobath. The
width and thickness of this feature is about 100 km and 50-100 m. Comparison
of Figures 13-25 with Figures 26-31 show that, in all casts made in the core
of this distinct body of cold water at the base of the rise, the BML is capped
by a large temperature jump.

The Stations 18-23 section, Figure 28, extends furthest out onto the




Sohm Abyssal Plain. In this section another distinct body of cold water
extending onto the abyssal plain is seen. Such a feature is often seen in
other hydrographic sections extending onto the abyssal plain in this area (eg.
McCarney et al, 1980, Fig. 3).

Using the dynamic height calculations provided by OSU (eg. Table 1),
full water column geostrophic velocity profiles were calculated for selected
stations. These are shown in Fig. 32. The level of no motion was selected

arbitrarily as 1200 m.
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